INTRODUCTION
One of the most promising studies of biological mac:romolecules has been the study of serum lipoproteins carried on by Gofman and associates in this .
laboratory. Highly significant correlations have been shown to exist between certain classes of serum lipoproteins as characterized in the ultracentrifuge . 1 2 and several disease states, notably atherosclerosis. ' . Whole-body xirradiation has also been shown to profoundly influence lipoprotein metabolism. 3
These lipoprotein macromolecules are large enough to be clearly· resolvable in the electron microscope, and their direct'visualization would be of great help in the e'valuation of molecular dimensions and in the study-of tlie· iiJ,teraction of these macromolecules with biochemical substances such as clearing .factor.
A study of the serum lipoproteins by means of the electron microscope was therefore undertaken.
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METHODS
Preparation of Serum Lipoproteins
The lipoprotein fractions were isolated by use of a preparative ultra:.. cent~ifuge (Spinco M~del L) and characterized by their .flotation rate (S~rate) in an analytic centrifuge (Spinco Model E). Three classes of human serum lipoproteins were studied:
l. Lipoprotein mate rial of density less than 1.007 g/ ml (Gofman low -density . · . 1 .
lipoprotein of Sfl 7 and greater). This material was pll'epared by spinning unaltered serum for 24 hours at 30,000 rpm in a preparative ultracentrifuge.
The top 1 ml is then pipetted off, and contains all the lipoprotein material of density 1.007 g/ml or less. This class of lipoproteins is characterized by a flotation rate of S~17 or greater in a solution of density 1.063 g/ml.
2. Lipoprotein material of density betw~en 1.007 g/ml and ·1.063 g/ml (Gofman low-density L P Sf6). Serum that was freed of material of density less than 1.007 g/ml by the above procedure was raised to a density of 1.063 g/ml by the addition of a NaCl solution. The 1.063 solution was now spun at 30,000 rpm for 13 hours in a preparative ultracentrifuge, and the top 1 ml containing · material of density less than 1.063 g/ml was pipetted off. This material is characterized by a flotation rate in a solution of density 1.063 g/ml between S~4 and S~17, with the majority of molecules in the S~4 to S~8 range.
3. Lipoprotein' material of dehsity 1.20 g/ml and less (Gofrrtan high-density lipoprotein HDL -2 and HDL -3 and low density lipoprotein). Serum is raised to a density of 1.20 g(ml by the addition of a NaCl-D 2 0 solution. This mixture is now spun at 40,000 rpm for 24 hou~s in a preparative ultracentrifuge, and .
the .top 1 ml containing the high-density lipoproteins is pipetted off. Electron micrographs were taken on an RCA EMU -2 -E electron microscope.
Results
Electron micrographs of the three lipoprotein fractions described above are shown in Figs . 1, 2 , and 3. 
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Fig. 2. 0 Lipoprotein molecules of density from 1.007 g/rnl to 1.063 g/ml (Sf 6). X 63,000 .
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ZN-1678 Fig. 3 . Lipoprotein molecules of density less than 1o20 g/ml (HDL-2 and HDL-3). X 63,000.
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Because in some of the previous attempts at electron microscopy of lipoproteins unfixed material had been used, a fraction of density less than 1.063 g/ml was prepared without the fixation in osmic acid . Figure 4 shows that without fixat i on the lipoprotein molecules no longer show a spherical shape but have been creduced to a ringlike structure. The one solid particle is a polystyrene latex (880 ~) . This would seem most likely to be due to the loss of a more v olatile fraction of the molecule during the high-vacuum procedures necessary for viewing in the electron microscope . Osmic acid fixation apparently prevents this effect. 
6
Prendergast and Teague in 1951 l ooked at human serum lipoproteins 1n the e l ectron microscope, using unfixed ma te rial. The y describe the lipoproteins as solid-ellipsoidal particle s. This seems to be in contradiction to the re_ sults reported in this paper, which show that unfixed mol ecules appear as ringlike structures (Fig . 4) . It seems possible that the particles described as lipoproteins by Prendergas t a n d Teague may be small par ticles of salt. This work was supported in part by the U . S . Atomic Energy Commission and the Albert and Mary LasNer Founda tion.
